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Paper : PHY0500604
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Full Marks : 45

Time : 2 hours

The figures in the margin indicate full marks
for the questions

1. Choose the correct answer : 1x5=5

W7 Teqol AR Sfered :

(a) The value of Boltzmann constant is
T HEA FIFT T 2
(i) 1-38x107¢ gk!
(i) 1.38 JK™!
(iii) 1.38x10723 gK!
(iv) 8-314 JK!
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(2)

(b) The value of the critical volume V,
according to van der Waals’ gas
equation is
S TR IEQ (R AN WO TS FIF
V, IdE 2

() V.=b
(i) V,=2b
(iii) V., =3b

(iv) V, =4b

{c) The gas law % = constant is true for

=Y 314 P;‘/ =PI ]

(i} isothermal change only
(P91 SRR ARE6A] IR

(i) adiabatic change only
&9 FFo ARTETT AR

(@) both adiabatic and isothermal
change

FROI S AR FCAOT ARG A1

(iv) None of the above
G B8 =T
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(3)

(d) The entropy of a system in an
irreversible process

RSN afere @b e @B
(i) increases
Sl
(ii) decreases
I
(iti) 'remains constant

BRI

(iv) None of the above
8o OIS =Y

(e) Gibbs’ potential is defined as
firz Riegq ke =7
(i) G=U-PV+TS
(i) G=U+PV+TS
(i) G=U-PV-TS
(iv) G=U+PV-TS
2. Answer the following questions (any five) :

o SPPIYRd Ted fudl (R cica #iwbt) 25710

(a) Write any two postulates of kinetic
theory of gases.

(=g afeogd R I 151 TR fora |
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(4)

(b) Calculate the efficiency of Carnot’s
engine working between 127 °C and
27 °C.
127 °C §F 27 °C SO T I 91 I
e Tl S 47 |

(c) Using Maxwell’s thermodynamic
relations, show that

IR SfSF STATR TJERE IR (el

d&
2 2
(__aCV)=T 9”5 =T§_‘B
oV oVoT T2

(d) Define reversible and irreversible

process with examples. 1+1=2
TP NS T SAREeAN Al
igeal Tl |

(e) Explain Brownian motion from kinetic
theory of gases.

(o1 aifsegs <1 oAy sifes ey mam F41 |

(i “A Carnot engine cannot have 100%
efficiency.” Why?

a1 T e wEel 100% 23 GRE 1
e
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(5)

(g) What is mean free path? Write down the
expression for it. 1+1=2

SIS 7@ oY {3 7 T AP ford |

(h) Write in brief about internal energy of
a thermodynamical system.

wepsifes fem @B sefiRe *fes e g
ferami

() Define r.m.s. and most probable speed
of gas molecules. 1+1=2

(ST R T FHTER @9 W WS HBRT [
ige] o |

()  Write the law of equipartition of energy.
%] SRS aco! &1 |

3. Answer the following questions (any four) :
5x4=20

@ ePPRA Tt i (R G wiiRo)

(aA) What is Joule-Thomson effect?
Distinguish between adiabatic expansion
and Joule-Thomson effect. 1+4=5
e-aued fem 7 Fmel iR W
a1~} AT TS Tl 1 |
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(6)

(b) Define entropy and explain its physical

significance. 2+3=5
PR S S TR ST Wikl R
4 |

(c) Show that for a perfect gas
e (31%8 CFqe (HSdl

(5,
A% T

(d) Derive an expression for entropy of a
perfect gas in terms of pressure, volume
and specific heat.

Rl i G RRECE IR S 4 R o B
RS GG AR Sferea |

(e) Explain the effect of temperature and
pressure on viscosity of a gas. 2Y5+2Y%=5

(512 GO ATOR CI/RT SO HF B[ oK
0T 410

() Prove that for a perfect gas whose
molecules have f degrees of freedom,
the ratio of specific heats of the gas is
given by
I T @ f FOF! Gl 4T A (R 9BI<
WCAFS O] SRS 7]
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(@)

v

(7))

State and prove Carnot’s theorem. 1+4=5

6 JGCO! TEmd FA AF 2 I |

The diameter of nitrogen molecule is
3.2x107'% m. The number of molecules

at 0 °C and 1 atmospheric pressure is
2:69x10%° per m?3. Calculate mean free

path for the nitrogen molecule.

RG'TE ®Y @6 P 3-2%1071% m. 0 °C
Twol WF 1 IFEGAR SO W G TR
ofS TRBRS 2-69 x102° BT | 7RG't& A

oS & A2 ST 30 |

4. Answer the following questions (any one) :

o] 2R s fran (R e @b) -

(@)

26A/196

Derive Maxwell-Boltzmann distribu-
tion law of molecular velocities for a
perfect gas. Hence find the expression
for the most probable velocity and root

10

mean square velocity. C6+2+2=19

o (TE CFES  (THEE -4 e SRS
@9 fJove [fEq gerriP Sfrear | 2@ o[
SIS BRI (R0 T TG I9H T AP
etz cryed |
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(8

(b) Derive an expression for work done
during an adiabatic process. Prove that

PVY =constant in an adiabatic process.
5+5=10

Fao AR CFqe T 91 TR AR
Tferedr | TEel AfEIR oRge g9 I A
PVY =535 |

(c) Show that entropy remains constant
in a reversible process. Calculate the
increase in entropy of 10 kg water at
100 °C when it changes to vapour. 5+5=10

(ST @ WREN dfFe <GP B A |
10 kg “M 100 °CS I~ “fRafde 2'ce
CGiR I S1ew 401

(d) Derive Maxwell’s four thermodynamical
relations.

(@R O5feF ST IO A4S 37 |

* % %
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